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FOREWORD 


This report describes a dynamic pressure data base and data 
base management system developed to characterize the Space 
Shuttle Main Engine (SSME) dynamic pressure environment. 
The data base represents dynamic pressure measurements 
obtained during single engine hot firing tests of the SSME. 
Software is provided to permit statistical evaluation of 
selected measurements under specified operating conditions. 
An interpolation scheme is also included to estimate 
spectral trends with SSME power level. This report was 
prepared by Wyle Laboratories Scientific Services and 
Systems Group for the National Aeronautics and Space 
Administration, George C. Marshall Space Flight Center. The 
work was performed under NASA contract NAS 8-34343, entitled 
"Flow Dynamic Environments in High Performance Rocket 
Engines . " 

The author wishes to acknowledge the contribution to this 
study by Dr. G. Meares, Chief Architect of the data base 
management software described herein. Messrs. B. Dobbs and 
D. Duck contributed long hours over a digitizer pad to 
accomplish data base input. The singular value 
decomposition software for spectrum interpolation was 
developed by Dr. J. Jong. Mr. T. Nesman, MSFC technical 
contract monitor, provided continuing support through 
informal project reviews and served as a focal point for 
definition of SSME data requirements. 



DATA PLOT LISTING FOR TEST STAND A3 


Channel Descriptor 
Test (Time History or PSD) 


Maximum 

Frequency 

(Hz) 


047 THRUST 

048 

049 

050 

052 

053 
066 

067 

068 

069 

070 

071 

072 

073 

074 

075 

076 

077 

078 

079 

087 

088 

089 

090 

091 

092 

093 

094 

095 

096 

097 

098 

099 v 

100 

LPFP IN PR 
LPOP DS PR 
HPOP BAL CAV PR2 
HPOP BAL CAV PR1 
LPFP IN PR 


5,000 

r 


Time 

Slice 

(Sec) 


10 

40 

85 

95 



DATA PLOT LISTING FOR TEST STAND A3 (Continued) 


Maximum Time 
Channel Descriptor Frequency Slice 

Test (Time History or PSD) (Hz) (Sec) 


100 LPFP IN PR 


LPOP DS PR 
HPOP BAL CAV PR2 


t 

HPOP BAL 


CAV PR1 


f t 

101 THRUST 

LPFP IN PR 
LPOP DS PR 
HPOP BAL CAV PR2 
LPFP IN PR 



T 


LPOP DS PR 


HPOP BAL CAV PR2 


THRUST 
LPFP IN PR 
HPOP BAL CAV PR2 
HPOP DS PR 
LPFP IN PR 

I 


20,000 10 
40 
85 
95 
10 
40 
85 
95 
10 
40 
85 
95 
10 
40 

, 85 

95 


5,000 5 

I 30 

1 80 

T 95 

20,000 5 

30 
80 
95 
5 
30 
80 
95 
5 
30 
80 
95 


20,000 

I 


15 

35 

60 

80 


DATA PLOT LISTING FOR TEST STAND A3 ^Continued) 


Test 

102 


103 


Channel Descriptor 
(Time History or PSD) 


Maximum Time 

Frequency Slice 

(Hz) (Sec) 


LPFP IN PR 

f 

HPOP BAL CAV PR2 


HPOP DS PR 


LOX IN DUCT PR2 


THRUST 
LPFP IN PR 
LPOP DS PR 
HPOP BAL CAV PR2 
HPOP BAL CAV PR1 
HPOP DISC PR 
LPFP IN PR 


20,000 100 
200 
280 
15 
35 
60 
80 
100 
150 
200 
280 
15 
35 
60 
80 
100 

u 200 

280 

5,000 15 

35 
60 

,, 200 

» 280 

20,000 15 

35 
60 
80 
100 

, 200 

280 


5,000 


5 

15 

20 

26 

30 


20,000 5 

i 15 

? 20 



DATA PLOT LISTING FOR TEST STAND A3 (Continued) 


Test 

103 


104 


105 

f 


Channel Descriptor 
(Time History or PSD) 

LPFP IN PR 

T 

LPOP DS PR 


1 

HPOP BAL CAV PR2 


t 

HPOP DISC PR 


t 

MCC HOT GAS IN PR 


MMC LONG ACCEL 1 
THRUST 
LPFP IN PR 
LPOP DS PR 
HPOP BAL CAV PR2 
HPOP BAL CAV PR1 
HPOP DISC PR 
MMC HOT GAS IN PR 
LPFP IN PR 
LPOP DS PR 
HPOP BAL CAV PR2 
HPOP DISC PR 
MMC HOT GAS IN PR 
▼ 

PBP DS PR 
THRUST 
LPFP IN PR 


Maximum Time 

Frequency Slice 

(Hz) (Sec) 


20,000 26 


30 

5 

15 

20 

26 

30 

5 

15 

20 

26 

30 

5 

15 

20 

26 

30 

5 

15 

20 

,, 26 

30 

40,000 5 

15 
20 
26 
30 
5 


20,000 6 


t 

40.000 

20.000 



DATA PLOT LISTING FOR TEST STAND A3 (Continued) 


Test 

105 


106 


107 


Channel Descriptor 
(Time History or PSD) 

LPOP DS PR 
HPOP BAL CAV PR2 
HPOP BAL CAV PR1 
HPOP DS PR 
HPOP DISC PR 
MMC HOT GAS IN PR 
PBP DS PR 
LPFP IN PR 
LPOP DS PR 
HPOP BAL CAV PR2 
HPOP BAL CAV PR1 
HPOP DS PR 
HPOP DISC PR 
MMC HOT GAS IN PR 
T 

PBP DS PR 
CHAMBER PR 
THRUST 
LPFP IN PR 
LPOP DS PR 
HPOP BAL CAV PR2 
HPOP BAL CAV PR1 
HPOP DS PR 
HPOP DISC PR 
MCC HOT GAS IN PR 
PBP DS PR 
LPFP IN PR 


LPOP DS PR 

T 

HPOP BAL CAV PR2 

f 

HPOP BAL CAV PR1 
HPOP DS PR 

t 

HPOP DISC PR 

t 

PBP DS PR 

T 

THRUST 


Maximum Time 

Frequency Slice 

(Hz) (Sec) 


20,000 6 


40.000 

20.000 

T 


5,000 

6 

▼ 

11 

20,000 

6 

1 

11 


6 

11 

6 

11 

11 

6 

11 

6 

11 

6 

11 


DATA PLOT LISTING FOR TEST STAND A3 (Continued) 


Test 

108 


109 


110 


Channel Descriptor 
(Time History or PSD) 

THRUST 
LPFP IN PR 


LPOP DS PR 

HPOP^DS PR 

1 

HPOP DISC PR 

1 

MCC HOT GAS IN PR 

I 

PBP DS PR 

? 

THRUST 
LPFP IN PR 
LPOP DS PR 
HPOP BAL CAV PR2 
HPOP BAL CAV PR1 
HPOP DS PR 
HPOP DISC PR 
MCC HOT GAS IN PR 
PBP DS PR 
LPFP IN PR 
T 

LPOP DS PR 

T 

THRUST 
LPFP DS PR 
LPOP DS PR 
HPOP BAL CAV PR2 
HPOP BAL CAV.PR1 
CHAMBER PR 
PBP FUEL SUP PR 
FPB FUEL MAN PR 
LPFP DS PR 


f 

HPOP BAL CAV PR2 

♦ 


Maximum Time 

Frequency Slice 

(Hz) (Sec) 


5,000 6 

▼ 12 

20,000 6 


12 

6 

12 

6 

12 

6 

12 

6 


40.000 6 

I 12 

20.000 6 

? 12 


20,000 

I 


6 

14 

6 

14 


20,000 10 

30 
150 
300 
400 
10 

, 30 

150 



DATA PLOT LISTING FOR TEST STAND A3 (Continued) 


Test 

110 


111 


Maximum Time 

Channel Descriptor Frequency Slice 

(Time History or PSD) (Hz) (Sec) 


HPOP BAL CAV PR2 

I 

HPOP DS PR 


t 

MCC HOT GAS IN PR 


THRUST 
LPFP DS PR 
LPOP DS PR 
HPOP BAL CAV PR2 
HPOP BAL CAV PR1 
HPOP DS PR 
BPB DS PR 
CHAMBER PR 
PBP FUEL SUP PR 
FPB FUEL MAN PR 
LOX HX OUT PR 
LPFP DS PR 


LPOP DS PR 




20,000 


40,000 

I 


300 

400 

10 

30 

150 

300 

10 

30 

150 

10 

30 

150 


20,000 15 

40 
50 
60 
70 
80 
90 
100 
120 
200 
280 
15 
40 
50 
60 
70 
80 
90 
100 
120 

,, 200 

280 



DATA PLOT LISTING FOR TEST STAND A3 (Continued) 


Test 

111 


Channel Descriptor 
(Time History or PSD) 


HPOP BAL CAV PR2 


•HPOP BAL CAV PR1 


HPOP DS PR 


PBP DS PR 


Maximum Time 

Frequency Slice 

(Hz) (Sec) 


20,000 15 


40 

50 

60 

70 

80 

90 

100 

120 

200 

280 

15 

40 

50 

60 

70 

80 

90 

100 

120 

200 

280 

15 

40 

50 

60 

70 

80 

90 

100 

120 

200 

280 

15 

40 

50 

60 

70 

80 

90 

100 

120 

, 200 
280 



DATA PLOT LISTING FOR TEST STAND A3 (.Continued) 


Test 


Channel Descriptor 
(Time History or PSD) 


Maximum 

Frequency 

(Hz) 



Time 

Slice 

(Sec) 

15 

40 

50 

60 

70 

80 

90 

100 

120 

200 

280 

15 

40 

80 

90 

100 

120 

200 

15 

40 

50 

60 

70 

80 

90 

100 

120 

200 

280 

15 

40 

50 

60 

70 

80 

90 

100 

120 

200 

280 

40 

50 

60 

70 


DATA PLOT LISTING FOR TEST STAND A3 (Continued) 


Channel Descriptor 
(Time History or PSD) 


Maximum 

Frequency 

(Hz) 


LOX HX OUT PR 


20,000 


75004? THRUST (UNFILTERED 



TIME (SEC) 



759048 THRUST ( UNFILTERED 



TIME (SEC) 














TC0066 THRUST (UNTIL TOO 



TIDE (SEC) 















750071 THRUST (UNFILTERED 



TINE (SEC) 














750076 THRUST (UHFILTERED 



TIME (SEC) 









750079 THRUST (UNFILTERED 



TINE (SEC) 





750088 THRUST ( UNFILTERED 



1 


(oas) awn 


(UNFILTERED 















7S0494 THRUST (UNFILTERED 



TIME (SEC) 






7S0W6 .THRUST (UNFILTERED 



TINE (SEC) 












750100 THRUST (UNFILTERED 



TINE (SEC) 



20K HZ 













750100 LPFP IN PR S+ 10.0SQ/HZ 



Q. UIOMN 


FREQUENCY (HZ) 


750106 LPFP IN PR S+ 40.0SQ/HZ 



FREOUENCV (HZ) 


750100 LPFP IN PR S+ 40.0SQ/HZ 



o. ino \ XIM 


FREGUENCV (H2> 





750100 LPFP IN PR S+ 85.0SQ/HZ 



a. tfiosxN 


FREOUENCV (HZ) 



750100 LPFP IN PR S+ 95.0SQ/H2 



a. wo\3:is) 


FREQUENCY (HZ) 



7S0100 LPFP IN PR St 95.0SQ/HZ 



a. wonsn 


FREQUENCY (HZ) 



7S®1®® tPOP DS PR S+ 10.0SQ/HZ 



Q. UIOMN 


FREQUENCY (HZ) 



750100 LPOP DS PR S+ 40.0SQ/HZ 



Q. </>OvXN 


FREQUENCY (HZ) 


750100 tPOP DS PR S+ 85.0SQ/HZ 





FREQUENCY <HZ) 



750100 LPOP DS PR S+ 95;0SQ/HZ 



a iaosxn 


FREQUENCY (HZ) 



750109 HPOP BAL CAU PRB S+ lO.OSQ/'HZ 



fl. »OMN 


FREQUENCY (HZ) 



750100 HPOP DAL CAV PR2 S+ 40.0SQ/HZ 



a wo\in 


FREQUENCY tHZ) 



750100 HPOP BAL CAU PR2 S+ 85.0SQ/HZ 



Q. COO \ X N 


FREQUENCY (HZ) 



750100 HPOP BAL CAU PR2 S+ 95.0SQ/HZ 



a. woNiN 


FREQUENCY (HZ) 



750100 HPOP BAL CAU PR1 S+ 10.0SQ/HZ 



a <no\xN 


FREQUENCY (HZ) 




Q_ IflOSSN 


FREQUENCY (HZ) 



750180 HPOP BAL CAU PR1 S+ 85.0SQ/HZ 



a. viovxn 


FREQUENCV <HZ> 



750100 HPOP 8AL CAU PR1 S+ 9S.0SQ/HZ 



O. VtOMN 


FREQUENCY (HZ) 



750101 THRUST (UNFILTERED 



TIME (SEC) 








750101 LPFP IN PR S+ 5.0SQ/HZ 



FREQUENCY (HZ) 



750101 IPFP IN PR S* 5.0SQ/HZ 



fl. UlOMN 


FREQUENCY (HZ) 



750101 LPFP IN PR S+ 30.0SQ/HZ 



FREQUENCY (HZ) 



7S0101 LPFP IN PR S+ 30.0SO/H2 



a. WOMN 


FREQUENCY (HZ) 



750101 LPFP IN PR S+ 80.0SQ/HZ 



FREQUENCY (HZ) 



750101 IPFP IN PR S+ 80.0SQ/HZ 



a. too N XN 


FREQUENCY (HZ) 





7S0101 LPFP IN PR S+ 95.0SQ/H2 



0. UlOMN 


FREOUENCV (HZ) 



750101 LPOP DS PR S+ S.0SQ/HZ 



a. i/> o n x n 


FREQUENCY (HZ) 



750101 LPOP DS PR S+ 30.0SQ/H2 



Q. UiOSSN 


FREQUENCY (HZ) 



750101 LPOP DS PR S+ 80.0SO/HZ 



Q. S XN 


FREQUENCY CHZ) 



750101 LPOP DS PR S+ 95.0SQ/HZ 



CL <f)0 V XN 


FREQUENCY (HZ) 



750101 HPOP BAL CAU PR2 S+ 5.0SQ/HZ 



(L UiO \ IN 


FREQUENCY (HZ) 



750101 HPOP BAt CAU PR2 S+ 30.0SQ/HZ 



O. UlOMN 


FREQUENCY (HZ) 



750101 HPOP BAL CAU PR2 S+ 80.0SQ/H2 



FREQUENCY <HZ> 



7S«i«i HPOP BAl CftU PR3 S+ 95.0SQ/HZ 



a. WO\IN 


FREQUENCY (HZ) 



750102 THRUST (UNFILTERED 



TINE (SEC) 





7501 03 HPOP BAL CAU PR2 (1 - 2CK MZ 



TIME < SEC ) 






750102 LPFP IN PR S* 15.0SQ/HZ 



a. IflOMN 


FREOUENCV (HZ) 


750102 LPFP IN PR S+ 35.0SQ/HZ 



Q. «OMN 


FREQUENCY (HZ) 




(HZ) 



750102 LPFP IN PR S+ R0.0SQ/H2 



a. tno n in 


FREQUENCY (HZ ) 



750102 LPFP IN PR S+ 100.0SQ/HZ 



Ql 


<A<3 V XN 


FREQUENCY (HZ) 



750102 IPFP IN PR S+ 200.0SQ/HZ 



Q. KIOMN 


FREQUENCY (HZ) 



750102 LPFP IN PR S+ 280.0SQ/HZ 



CL tAO \ 2N 


FREQUENCY (HZ) 



750102 HPOP BAt CAU PR2 S+ 15.0SQ/HZ 



a. won stsj 


FREQUENCY (HZ) 


750102 HPOP BAl CAU PR2 S+ 35.0SO/H2 



© 




n 
\ © 


i © 


LA 
I © 


O. (AON IN 


FREQUENCY (HZ) 



750102 HPOP BAL CAM PR2 S* 60.0SQ/HZ 



a. WOMN 


FREQUENCY (HZ) 



750102 HPOP BAL CAV PR2 S+ 80.0SQ/HZ 



a. WOMN 


FREQUEHCV (HZ) 



750162 HPOP BAL CM PR2 S+ 1O0.0SQ/HZ 



a. WOS2N 


FREQUENCY <HZ> 



750103 HPOP BAL CAU PR2 S+ 150.0S0/HZ 



Ol U>< 3 \ IN 


FREQUENCV (HZ) 


750108 HP OP BAL CAU PR2 S+ 800.0SQ/H2 



O. VftO N IN 


FREQUENCY (HZ) 



750102 HPOP BAL CAU PR2 S* 280.0SQ/HZ 



CL. </><3 N XN 


FREQUENCY (HZ) 



750102 HPOP DS PR S+ 15.0SQ/H2 



a. 


U>0 \ IN 


FREQUENCY (HZ) 




0. IBOMN 


TRECUENCV (HZ) 



750102 HPOP DS PR S+ 60.0SQ/H2 



Q- tflONXN 


FREQUENCY (HZ) 



7S0103 HPOP DS PR S+ 80.0SQ/HZ 



0- IflOMN 


FREQUENCY (HZ) 



750102 HPOP DS PR S+ 100,0SQ/HZ 



Q. tfJOMN 


FREQUENCY (HZ) 



750102 HPOP DS PR S+ 200.0SQ/H2 


« 



a a s xn 


FREQUENCY (HZ) 



750103 HPOP DS PR S+ E80.0SQ/HZ 


<S 



Q. <no N IN 


FREQUENCV (HZ) 



750103 LOX IN DUCT PR2 S+ 1S.0SQ/HZ 



Q. (flO\XN 


FREQUENCY (HZ) 



750102 LOX IN DUCT PR2 S+ 15.01H0 



n. mo mn 


FREQUENCY (HZ)' 





7S0102 LOX IN DUCT PR2 S+ 3S.0SQ/H2 



CL (AO \ XN 


FREQUENCV (HZ) 




7SO102 LOX IN DUCT PR2 S+ 60.0SQ/HZ 



Q. 01O v. XN 


FREQUENCY (HZ) 



7S0102 LOX IN DUCT PR2 S+ 80.0SQ/HZ 



0. «OSIN 


FREQUENCV (HZ) 



750102 LOX IN DUCT PR2 S+ 100.0SQ/HZ 



CL WOSXN 


FREQUENCY (HZ) 



750102 LOX IN DUCT PR2 S+ 20O.0SQ/HZ 


Mill I 


t r r rr 


l ll>T I 


T 


T T F 





a wo\iN 


FREQUENCY (HZ) 



ZH/ose-eas +s sad iona ni xoi seiesi 





9 


9 


FREGUENCY (HZ) 



750103 THRUST (UNFILTERED 



TIME (SEC) 



7S01O3 LPFP IN PR (1 - S0K HZ 



TINE (SEC) 



psi rms 



TIDE (SEC) 





TIME (SEC) 



750103 HPOP SAL CAV PR1 (1 - 20K H2 



TIHE (SEC) 



750103 HPOP DISC PR (1 - 20K H2 



TIME (SEC) 



750103 LPFP IN PR S* 5.0SQ/HZ 



a. kiomn 


FREGUENCV (HZ> 



750103 tPFP IN PR S+ 5.0SQ/H2 



Q. WOMN 


FREQUENCY (HZ) 



750103 LPFP IN PR S+ 15.0SQ/HZ 



O. ««MN 


FREQUENCY (HZ) 



750103 LPFP IN PR S+ 1S.0SQ/HZ 



a. 


WO\ XM 


FREQUENCY (HZ) 



750103 LPFP IN PR S+ 20.0SQ/HZ 



CL 


<no \ in 


FRECUENCY (HZ) 



750103 LPFP IN PR S+ E0.0SQ/HZ 



0. IflOMN 


FREQUENCY IHZ) 



750103 LPFP IN PR S+ a6.0SQ/HZ 



a. UiO\2N 


FREQUENCY (HZ) 



750103 LPFP IN PR S+ 2G.0SQ/HZ 



a. mo \ in 


FREQUENCY (HZ) 


7S0103 LPFP IN PR S* 30.0SQ/HZ 



a. wosiN 


FREQUENCY (HZ > 



750103 IPFP IN PR S+ 30.0SQ/HZ 



a »a\iN 


FREQUENCY <HZ) 


750103 LPOP DS PR S+ S.0SQ/H2 



CL WON IN 


FREQUENCV (H2) 



750103 LPOP D5 PR S* 15.0SQ/HZ 



& IAOSZN 


FREQUENCV (HZ) 



750103 IPOP DS PR S* 20. 050/HZ 



& WOMN 


FREQUENCY (HZ) 



750103 LPOP DS PR 54- EG.0SQ/HZ 



0. tflOMN 


FREQUENCY (HZ) 



750103 LPOP DS PR S+ 30.0SQ/H2 



CL («OMN 


FREQUENCY (H2) 



750103 HPOP BfiL CAW PR2 S+ S.0SQ/H2 



CL WOMN 


FREQUENCV (HZ) 




CL 



750103 HPOP BftL CAU PRS S+ 80.0SQ/'HZ 



0 . 


(A0SXN 


FREQUENCY (HZ) 



750103 HPOP BAL CM PR3 S+ 26.0SQ/HZ 



<L 


UJOSIN 


FREQUENCY (HZ) 


750103 HPOP BAL CAW PR2 S+ 30.0SO/HZ 



a. «>o\xm 


FREQUENCY CHZ) 



756103 HPOP DISC' PR : S+ 5.6SQ/HZ 



a. uiomn 


FREOUENCV CHZ) 



750103 HPOP DISC PR S+ 15.0SQ/HZ 



a. 


WOVXM 


FREQUENCY (HZ) 



750103 HPOP DISC PR $+ 20.0SQ/H2 



Q. WO\IN 


FREQUENCY (HZ) 



ZH/OS0’93 +S 3d OStQ dOdH E0t0S£ 



a. WON XN 


FREQUENCY (HZ) 



750103 HPOP DISC PR S+ 3O.0SQ/HZ 



0. IIIOMN 


FREQUENCY (HZ) 



750103 HCC HOT GAS IN PR S* S.OSQ/HZ 



a. WO\2N 


FREQUENCV (HZ) 


750103 MCC HOT GAS IN PR S+ 5.01HO 



0- »9SZN 


750103 ncc HOT GAS IN PR S* 15.0SQ/H2 



a. ttOMN 


FREQUENCY <H2) 



750103 I1CC HOT GAS IN PR S+ 15.O1H0,'S 



O. (AOMN 



750103 ncc HOT GAS IN PR St B0.0SQ/HZ 



CL WON ZN 


FREOUENCV (HZ) 



750103 MCC HOT GAS IN PR S+ 20.01H0 



a. woMN 



750103 (ICC HOT GAS IN PR S+ 26 . 0SQ/HZ 



flL WOSIN 


FREQUENCY (H2) 




a. «o \ in 



756103 MCC HOT CAS IN PR S+ 30.0SQ/HZ 



a. UOMN 


FREQUENCY (H2> 



t iabow ONdi ooti Mtesi 



a. #OMN 


FREQUENCY (HZ) 




750104 THRUST (UNFILTERED 



TIME (SEC) 



psi rms 



TIME (SEC) 














75010-4 LPFP IN PR S+ 6.QSQ/HZ 



CL UJOMN 


FREQUENCY (HZ) 



750104 LPOP DS PR S+ 6.01H0,'S 



a. kiovzn 


FREQUENCY (HZ) 



7S«m HPOP BftL CftU PR2 S+ 6.&SQ/HZ 



a. «io\ in 


FREQUENCY (HZ) 



750104 HPOP DISC PR S* 6.01H0 



FREQUENCY CHZ) 



75® 1 04 (ICC HOT CAS IN PR S+ 6.0SQ/HZ 



a. «OMN 


FREQUENCY (HZ) 


750104 dCC HOT GAS IN PR S+ 6.01H0 



Ql WO\IN 


FREQUENCV (HZ ) 




750104 PBP DS PR S+ 6.0SQ/HZ 



a. uvomn 


FREQUENCY (HZ) 








x le 




750105 HPOP BAL CAU PR1 (1 - 20K HZ 



035) 3UU 



psi rms 



TIME (SEC) 





TIME (SEC) 




psi rms 




7S01O5 PBP DS PR U - 20K H2 



TIME (SEC) 



7S»1«5 LPFP 1H PR S* S.0SQ/HZ 



Q, WON IN 


FREQUENCY (HZ) 



7S0I05 LPOP DS PR S+ 6.0SQ/HZ 



a. wo \ in 


FREQUENCY (HZ) 



750105 HPOP BAL CM PR2 S+ 6.0SQ/HZ 



a. <no x in 


FREQUENCY (HZ) 






7S0105 HPOP DS PR S+ 6.0SQ/HZ 



Ou WOMN 


FREQUENCY CHZ) 



750105 HP OP DISC PR S+ 6.0SQ/HZ 



a. «OMN 


FREGUENCY (HZ) 



7Sdies ncc hot gas in pr . s+ s.eso/Hz 



a. <fto \ in 


FREQUENCY CHZ) 




0. (OONSN 


( ZH) 



750105 PBP DS PR S+ 6.0SQ/HZ 



(AONZN 




750105 CHAMBER PR S+ 6.0SQ/HZ 



'T 



M 




a. wo\ in 


FREQUENCV <HZ) 


Percent of Rated Power i® 



TIflE (SEC > 





psi rms 






psi rms 







psi rms 






SUIJ IS 




7SG106 LPFP IN PR S+ 6.0SQ/HZ 



CL UlOMN 


FREQUENCY (HZ) 



750166 LPFP IN PR S+ 6.0SQ/HZ 



Q. UK3MN 


FREQUENCY (HZ) 


750106 LPFP IN PR S+ 11.0SQ/HZ 



a. (iio\iN 


FREQUENCY (HZ) 


750106 LPFP IN PR S+ U.0SQ/H2 



a. #8 mn 


FREOUENCV (H2) 


7501 06 LPOP OS PR S+ 6.0SQ/HZ 



CL WO\ XN 


FREQUENCY (HZ) 



750106 U>OP 05 PR S+ ll.OSQ/HZ 



a (AOMN 


FREQUENCY (HZ) 



750106 HPOP BP L CAU PR 2 S+ 6.0SQ/H2 



a. wo\in 


FREQUENCV (HZ) 



750106 HPOP BAL CAD PR2 S+ 11.0SQ/HZ 



a WOMN 


FREOUENCV (HZ) 



750106 HPOP BAL CPU PR1 S+ ll.OSQ/HZ 



0. OU3\IN 


FREQUENCY (HZ) 



750108 HPOP DS PR S+ 6.0SQ/HZ 



Q- WOMN 


FREQUENCY (HZ) 



7S0106 HPOP OS PR S+ U.fcSQ-'HZ 



CL (no V ZN 


FREQUENCY (HZ) 



7seies hpop disc pr s+ e.eso/HZ 



0. ttSMN 


FREQUENCV (HZ) 



750106 HPOP DISC PR S* 11.0SQ/HZ 



Q. (/»OMN 


FREQUENCY (HZ) 



750106 PBP DS PR S+ 6.0SQ/HZ 



0. mONIN 


FREQUENCV (HZ) 



750106 PBP DS PR S+ 11.0SQ/HZ 



a. idovzn 


FREQUENCY (HZ) 



750107 THRUST (UNFILTERED 



TIME (SEC) 



Percent of Rated Power 



TIME (SEC) 



750108 tPFP IN PR 6+ 6.0SQ/HZ 



0. IDOMN 


FREQUENCY (HZ) 



7S31C8 LPFP IN PR S+ 6.0SQ/H2 



0. WOMN 


FREQUENCY (HZ) 



750108 LPFP IN PR S+ 12.0SQ/HZ 



CL l/)OSZN 


FREQUENCY (HZ) 



?seies lpfp in pr s+ la.eso/Hz 



0. CftO \ XIM 


FREQUENCY (HZ) 


750108 LPOP DS PR S+ 6.0SQ/HZ 



OL WO\IN 


FREQUENCY (HZ) 



750103 LPOP DS PR S+ ia.0SQ/H2 



a. WO \ 2N 


FREQUENCY (HZ) 




750108 HPOP DS PR S+ 13.0SQ/HZ 



0. WOMN 


FREQUENCY (HZ) 



750108 HPOP DISC PR S+ 6.0SQ/HZ 



a WOMN 


FREQUENCY (HZ) 



750108 HPOP DISC PR S+ 18.0SQ/HZ 



a. wo\in 


FREQUENCY (HZ) 


758108 WCC HOT CAS 1H PR S+ 6.0SQ/HZ 



0- (flOMN 


FREQUENCY (HZ) 


750108 rtCC HOT GAS IN PR 5+ 6.01HO 



a. «o\in 


FREQUENCY (HZ) 


(svtvo ni.v’nui iihs in PK S+ 12.01H0 



a. won zn 




750108 PBP DS PR S* 6.0SQ/HZ 



a. 


FREQUENCV (HZ) 



750108 PBP CS PR S+ lE.CSQ/'HZ 



0. U>OMN 


FREQUENCY (HZ) 





(03S> 3UU 





TIME (SEC) 




750109 HPOP BAL CAV PR2 (1 - 20K HZ 



time: (sec) 




TIME (SEC) 




eotc hz 



tine (sec) 





TIME (SEC) 



psi rnis 



TIME (SEC) 




ZH X03 



TIRE (SEC) 





psi rms 



TIME (SEC) 



7S01O9 LPFP IN PR S+ 6.0SQ/HZ 



(L (AOMN 


FREQUENCY (HZ) 



750109 LPFP IN PR S+ 14.0SQ/HZ 



tL (AO \ IN 


FREQUENCY 1HZ) 


750109 LPOP DS PR S+ 6.0SQ/HZ 



a. uiomn 


FREQUENCV (HZ) 


750109 LPOP DS PR S* 14.0SQ/HZ 



a. tfiosxN 


FREQUENCY (HZ) 











ZZK HZ 









7S0110 LPFP DS PR S^ 10.0SQ/HZ 



CL 0>0 N XM 


FREQUENCY (HZ) 




750110 LPFP DS PR S+ 1S&.0SQ/HZ 



FREQUENCY (HZ) 


7S0110 LPFP DS PR S+ 3C0.0SQ/HZ 



O. OOSIN 


FREQUENCY CHZ) 


75011® LPFP DS PR S+ 400.8SQ/HZ 



FREQUENCY (HZ) 


750116 HPOP BAL CAU PR2 S+ 10.0SQ/HZ 



a. WOMN 


FREQUEHCV (HZ) 



750110 HPOP BAt CAU PR2 S+ 30.0SQ/H2 



O. C flOMN 


FREQUENCY (HZ) 



750110 HPOP BAL CAU PR2 S+ 150.0SQ/HZ 



a. (fiOMN 


FREQUENCV (HZ) 


750110 HPOP BAL CAU PR2 S+ 300.OSQ/MZ 



a. womn 


FREQUENCY (HZ) 



750110 HPOP BAL CAU PR2 S+ 400.0SQ/H2 



a. wo\in 


FREQUENCY l HZ) 


750110 HPOP DS PR S+ 10.0SQ/HZ 



Q. WOMN 


FREQUENCY (HZ) 



750110 HPOP DS PR S+ 30.0SQ/HZ 



CL WiONXM 


FREQUENCY (HZ) 


ISfcUO HPOP DS PR S+ 15B.8SQ/HZ 



OL WOMN 


FREQUENCY (HZ) 



750110 HPOP DS PR S+ 300V0SQ/HZ 



a. wo\in 


FREQUENCY (HZ) 



750110 HCC HOT GAS IN PR S+ 10.0SQ/HZ 



CL «lOMN 


FREQUENCY (H2) 


foonv ncu hu i uh> in m S* 10.01H0, 'S 





750110 HCC HOT GAS IN PR S+ 30.0SQ/HZ 



Q. WOSXN 


FREQUENCY (HZ) 


7501 10 MCC HOT GAS IN PR St 30.01H0 



a. «o\in 



7sene ncc hot gas in pr s+ lse.esa/HZ 



FREQUENCY (HZ) 





750111 THRUST (UNFILTERED 



TIRE (SEC) 


psi rms 























•?seut LPFP DS PR S* 15 . 0 SQ/HZ 



a. cno \ x n 


FREQUENCY (HZ> 


750111 LPFP DS PR S+ 40.0SQ/HZ 



FREQUENCY (HZ) 



750111 LPFP DS PR S+ S0.0SQ/H2 



a . uiovxn 


FREQUENCY (HZ) 


750111 LPFP DS PR S+ 60.0SQ/HZ 



Q. CIOMN 


FREQUENCY (HZ) 



750111 LPFP OS PR S+ 70.0SQ/HZ 



CL 


MN 


FREOUENCV (HZ) 


750111 LPFP DS PR St 80.0SQ/HZ 



WON XM 


FREGUENCV (HZ) 



750111 LPFP DS PR S+ 90.0SQ/HZ 





o 


FREQUENCY (HZ> 


750111 LPFP OS PR S+ laO.OSQ/'HZ 



FREQUENCY (HZ) 


75011 i LPFP DS PR S+ 1S0.0SQ/HZ 



CL (flOMN 


FREQUENCY (HE) 



750111 LPFP DS PR S+ 200.0SQ/HZ 



a \ xm 


FREQUEMCV (HZ) 


750111 LPFP DS PR S+ E80.0SQ/HZ 



Q. WOMN 


FREQUENCY (HZ) 


756111 LPOP DS PR S+ 15.0SQ/HZ 



CL U>0 MN 


FREQUENCY (HZ) 


750111 LPOP DS PR S+ 40.0SQ/HZ 



CL WOMN 


FREQUENCY (HZ) 


750111 LPOP DS PR S* S0.0SQ/HZ 



FREGUENCV (HZ) 



750111 LPOP DS PR S+ G0.0SQ/HZ 



a. WO\2N 


FREQUENCY (HZ)' 



7501 11 LPOP OS PR S+ 70.0SQ/HZ 



CL UlOV XtM 


FREQUENCY <H2> 



750 ill LPOP DS PR . S+ E0.0SQ/HZ 



O. WOMN 


FREQUENCV (HZ» 



7S0111 LPOP OS PR S+ 90.0SQ/HZ 



CL. Ul O \ X N 


FREQUENCY (HZ) 



750111 LPOP DS PR S+ 1O0.0SQ/HZ 



a ttOMN 


FREQUENCY (HZ) 


750111 LPOP DS PR St 120.0SQ/HZ 



a. wosiN 


FREQUENCY (HZ) 


750111 LPOP DS PR S+ 200.0SQ/HZ 



Q. i/IO\IN 


FREQUENCV <HZ) 


7501 11 LPOP OS PR S+ 280.05 Q/HZ 



0. UIOMN 


FREQUENCY (H2) 



750111 HPOP BAL CAU PR2 S+ 15.01H0 



CL 


(flOMN 


FREQUENCY (HZ) 



7501 11 HPOP 8AL CAU PR2 S+ 40.01H0 



CL IAONXN 


FREQUENCV (HZ) 



750111 HPOP BAL CAU PRB St 50.01H0 



OL WOVXN 


FREQUENCY (HZ) 



750111 HPOP BAL CAV PR2 S+ 60.01H0 



Q. «JOMN 


FREQUENCY (HZ) 


750111 HPOP BAL CAU PR2 S+ 7O.01H0,'S 



Q- WK5MN 


FREQUENCV (HZ) 



750111 HPOP BAL CAU PRa S+ 80.O1HO,'S 



O. (flONTN 


FREQUENCY CHZ) 



750111 HPOP BfiL CAU PR2 S+ 90.01H0 



Q. l#OMN 


FREQUENCY (HZ) 


750111 HPOP BAt CAU PR2 S+ 1O0.01H0 



OL IDOMN 


FREQUENCV (HZ) 



750111 HPOP BAl CAU PR2 S+ 120.01H0 



a. 


<iJO \ IN 


FREQUENCY (HZ) 



750111 HPOP BAL CAU PR2 S+ 200.01H0 



a. IAOMN 


FREQUENCY (HZ) 


750111 HPOP BAL CAU PR2 S> 28O.O1H0,'S 



a. ttOMN 


FREOUEHCV (HZ) 




CL KIOMN 


FREQUENCY (HZ) 



750111 HPOP BAl CAM PR1 S • 40.01H0,'S 



<U © 
X 


Q 


a tftONXN 


FREQUENCY (HZ) 



CL WCMN 


750111 HPOP BAl CAU PR1 S+ 60.01H0,'S 



Q. UOMN 


FREQUENCY (HZ) 



750111 HPOP BAL CAU PR1 S+ 70.01H0 



Q. (ftONXN 


FREQUENCY (HZ) 



750111 HPOP BAL CAU PR1 S+ 80.01H0 



a. MOMN 


FREQUENCY (HZ) 



750111 HPOP BAL CAU PR1 s+ 90.01H0 



Q. MOMN 


FREQUENCY (HZ) 



750111 HPOP BAL CAU PR1 . S+ 100.01H0 



CL 


\IN 


FREQUENCY (HZ) 



750111 HPOP BAL CAU PR1 S+ 1B0.01H0 



a . won zn 


FREQUENCY (HZ) 



750111 HPOP BAL CAU PR1 Sr 200.01H0 



a. wonin 


FREQUENCY (HZ) 


750111 HPOP BAl CAM PR1 St 380.01H0 



0. WOMN 


FREQUENCY <N2) 


750111 HPOP DS PR S+ 15.01H0 



a. o> o \ :z n 


FREQUENCY (HZ) 




750111 HPOP OS PR S+ 40.01H0 



O. tOOMN 


FREQUENCV (H2) 




750111 HPOP DS PR S+ 60.C1H0 



a. 


(flOMN 


FREQUENCY (HZ) 




FREQUENCY (HZ) 




750111 HPOP DS PR S+ 90.01H0 



O. WOMN 


FREOUEHCV (HZ) 


750111 HPOP DS PR S+ 100.01HO 



a. u> ONXN 


FREQUENCY (HZ> 



750111 HPOP DS PR S+ 1S0.01H0 



0. (OOMN 


FREQUENCV <HZ) 




FREQUENCY CH2) 




750111 PBP DS PR S-t- 15.01H0 



O. WON X!M 


FREQUENCY CHZ> 



750111 PBP DS PR S+ 40.01H0,'S 



& WOMN 


FREQUENCY (HZ) 




<3 


FREQUENCY (HZ) 



750111 PUP DS PR S+ 60.01H0 



01 




I o 


01 
I ® 


m 
i o 


a. WOMN 


FREQUENCV (HZ) 



759111 PBP DS PR S+ 70.01H0 



FREQUENCY (HZ > 



750111 PBP DS PR S+ 80.01H0 



a. I/IOMN 


FREQUENCY (HZ) 



750111 PBP DS PR 5 + 90.01H0 



a (A© MN 


FREQUEHCV <H2) 



750111 PBP DS PR S+ 100.01H0 



a. wonxn 


FREQUENCY (HZ) 


750111 PBP DS PR Si 130.01H0,'S 



a. VICMN 


FREQUENCY (HZ) 





750111 PBP DS PR S+ 880.01H0, 'S 



O. IflOMN 


FREQUENCY (HZ) 



750 1H PBP FUEL SUP PR S+ 15.0SQ/HZ 



O. (flOMN 


FREOUEHCV (HZ) 


750111 PBP FUEL SUP PR S+ 40.01H0 



a. 


WO \ IN 


FREQUENCY (HZ) 


750111 PBP FUEL SUP PR S+ 50.01H0 



a. VIOMN 


FREQUENCY (H2> 



750111 PBP FUEL SUP PR S+ 60.01H0 





n 
t <s 


Mi 
I <9 


CD 
1 ® 


a. cno \ in 


FREQUEHCV CHZ) 



75011 1 PBP FUEL SUP PR S+ 70.01H0 



Q. tflOMN 


FREQUENCY (HZ) 



7S01 1 1 PBP FUEL SUP PR S+ 80.01H0 



o 


< ® 



cn 
t a 


U) 

I O 


a. WON IN 


FREQUENCV (HZ) 


7Sei.lt PBP FUEL SUP PR ' s+ 9®.eiHe 



0. «OMN 


FREQUENCE (HZ) 


750111 PBP FUEL SUP PR S+ 90.01H0 



CL IfiOMN 


FREQUENCY (HZ) 



750111 PBP FUEL SUP PR S+ 100.01H0,'S 



Q. WON IN 


FREQUENCY (HZ) 


750111 PBP FUEL SUP PR S+ 120.01M0 





OJ 

t 


<n 

i ® 


( <9 


u> 

4 O 


OL WOMN 


FREQUENCY (HZ) 



750111 PBP FUEL SUP PR S+ 200.01H0 



a. mo n in 


. FREQUENCY CHZ) 



750111 PBP FUEL SUP PR S+ S80.01H0 



a l uiomn 


FREQUENCY (HZ) 



750111 LPOT TURB DR PR S+ 15.01H0 



9 


9 


9 


FREQUENCY <HZ> 



750111 LPOT TURB DR PR S+ 1S.01H0 



Q. UIOMN 


FREQUENCV (HZ) 




750111 LPQT TURB DR PR S+ 4Q.01H0 





FREQUENCY (HZ) 



750111 LPOT TURB DR PR S+ 40.01H0 



a. OlOMN 


FREQUENCV (HZ ) 


750111 LPOT TURB DR PR S+ 50.01H0 


tn 






x 


CL </)OMN 


FREQUENCY (HZ) 



750111 LPOT TURB DR PR S+ 60.01H0 



a. y)o\XN 


FREQUENCY (HZ) 



750111 LPOT TURB OR PR S+ 70.01H0 



a viov In 


FREQUENCY (HZ) 


758111 LPOT TURB DR PR S+ 80.01H8 



o. was in 


FREQUENCY (HZ> 



750111 LPOT TURB DR PR S+ 80.01H0 



a. 


WO\IN 


FREQUENCY (HZ) 



750111 IPOT TURB DR PR S+ 90.01H0,'S 



9 


9 


FREQUENCY (HZ ) 



750111 LPOT TURB DR PR S+ 90.01H0 



CL tftONXN 


FREGUENCV <HZ> 



750111 LPOT TURB DR PR S+ 100.01H0,'S 



Q. (/> ON XN 


FREQUENCY (HZ) 


7S0111 LPOT TURB DR PR S+ 120.01H0 



Q. VK3 N XN 


FREQUENCY (H! 


750111 LPOT TURB DR PR S+ 130.01H0 



Q. (nc>\ X N 


FREQUENCY (HZ) 



750111 LPOT TURB DR PR S+ B00.01H0 



0. OlOMN 


FREQUENCY (HZ) 


7S0111 LPOT TURK DR PR S+ 280.01H0 



a . won in 


FREQUENCY (HZ) 



7S0111 LOX HX OUT PR S* 1S.01H0 



FREQUEHCV (HZ) 


750111 LOX HX OUT PR £-t 40.01H0 



7S0111 LOX HX OUT PR S+ 40.01H0 



0 . 


U>ON IN 


FREQUENCY (HZ) 



7S0111 LOX HX OUT PR S+ 50.01H0 



Q. (lies \ 2N 


FREQUENCV (HZ) 


750111 LOX HX OUT PR S+ 50.01(10 



Q- V) O V X N 


FREQUENCY (HZ) 


750111 LOX HX OUT PR S* 60.01H0 



CL WON IN 


FREQUENCY <H2) 


750111 LOX HX OUT PR S* 60.01H0 



FREQUENCY (HZ) 




7501U LOX HX OUT PR S+ 7O.O1U0 



a. WONIN 


FREQUENCY (HZ) 



750111 LOX HX OUT PR St 70.01H0 



CL VftONXN 


FREQUENCY (HZ) 



750111 LOX HX OUT PR 5+ 80.01H0 



FREQUENCY (H2) 



750111 LOX HX OUT PR S+ Q0.01H0 



a. (/>onxn 



750111 LOX HX OUT PR S^ 9O.01H0 



a. WONZN 


FREQUENCY (HZ) 


750111 LOX HX OUT PR S+ 90.01H0 



FREQUENCY (H2) 



750111 LOX HX OUT PR S+ 100.01H0 



a wo \ in 


FREQUENCY (HZ) 



750111 LOX MX OUT PR $4 1E0.01H0 



I <9 


<9 


9 


FREQUENCY (HZ) 


750111 LOX HX OUT PR 5+ 120.01H0 



X 



Q. WONXN 


FREQUENCY <HZ) 



750111 LOX HX OUT PR S) 2O0.01H0 



a. (do \ xtsi 


FREQUENCY (HZ) 



750111 LOX HX OUT PR S* 200.01H0 



9 


9 


9 


FREQUENCY (HZ) 



7S0111 10X HX OUT PR St 280.01H0 



CL WO\XN 


FREQUENCY (HZ> 




